A "behavioral problem" refers to behavior exhibited by an animal that is unacceptable to the owner, regardless of its level of abnormality \[[@r1], [@r6]\]. Therefore, exactly the same behavior can be regarded as either a behavioral problem or non-problematic normal behavior, depending on the owner's feelings. Despite such ambiguity, behavioral problems are becoming a common concern among dog owners. It has been reported that more than 80% of dogs kept in homes exhibit behavioral problems \[[@r9], [@r22], [@r35]\].

It is known that common behavioral problems vary among different countries \[[@r9], [@r22], [@r23], [@r35]\]. A survey conducted in Australia reported that the main behavioral problems were overexcitement, jumping up on people, and rushing at people or dogs \[[@r23]\]. In South Korea, excessive barking, inappropriate elimination, and aggressive behavior are the most frequent behavioral problems \[[@r9]\]. Even within the same country, common behavioral problems can vary according to region. For example, in Iran, jumping up, aggression toward dogs, and aggression toward people are reported as the most frequent behavioral problems in Tehran \[[@r35]\] whereas excessive activity, inappropriate elimination, and fearfulness are the main behavioral problems in Mashhad \[[@r22]\]. Given that dog owners usually consult veterinarians regarding behavioral problems \[[@r15], [@r38]\], it is important for veterinarians, especially general practitioners, to have good knowledge about the most frequent behavioral problems in their area.

To control behavioral problems, veterinarians are also expected to advise owners regarding how to prevent the onset of these problems in their dog. It was reported that the dog's appearance is a most important reason for choosing a dog \[[@r39]\]. Such owners can become annoyed by their dog's unexpected behavioral characteristics. Moreover, once behavioral problems progress, it is difficult to cure them. For example, 48.8%, 32.5%, and 32.1% of dogs showing aggression toward their owners, aggression toward strangers, and separation anxiety, respectively, did not improve with behavioral treatment \[[@r34]\]. Given that any behavior can become a behavioral problem once the behavior appears, veterinarians are recommended to understand the factors related to the presence of a wide variety of behaviors, so as to properly advise any owner. Although several studies targeting particular breeds have revealed the relevant factors in one or several behaviors \[[@r2], [@r3], [@r8], [@r11], [@r12], [@r14], [@r16], [@r17], [@r34]\], to the best of our knowledge, comprehensive analyses are still lacking.

In Japan, little attention has been paid to canine behavioral problem. Indeed, clinical behavioral medicine was included in the curriculum for the veterinary license in 2011 \[[@r37]\]. As a consequence, the available information for Japan is still limited. One survey of 100 dogs that visited a veterinary clinic for reasons other than behavioral problems found that 82.0% of dogs exhibited behavioral problems, most commonly destructive behavior, barking, and aggression toward people \[[@r36]\]. Another survey focusing on anxiety-related behaviors at pet shops in three large cities in Japan found that approximately 20% of 262 dogs troubled their owner with the behaviors \[[@r24]\]. To achieve a better understanding of behavioral problems in Japanese homes, a comprehensive survey of behavioral problems and analyses of the factors related to such behaviors are crucial.

In the present study, we conducted an online survey to obtain information regarding 25 canine behaviors. We queried the frequency and degree of owner annoyance for each behavior. When the expressed behavior bothered the owner, we regarded the behavior as a behavioral problem, regardless of the frequency, abnormality or degree of annoyance. We then analyzed (1) the prevalence of behavioral problem and (2) the most common behavioral problems. In addition, we analyzed (3) the relevant factors for the expression of each behavior, to improve understanding of these 25 behaviors.

MATERIALS AND METHODS {#s1}
=====================

Online questionnaire
--------------------

We developed an original online questionnaire based on the C-BARQ \[[@r20]\] and previous studies \[[@r3], [@r4], [@r9], [@r11], [@r22], [@r23], [@r35], [@r36]\], as well as based on complaints by dog owners at the Veterinary Behavior Clinic in the Veterinary Medical Center of The University of Tokyo. On the questionnaire, we queried general information of owners and dogs, and the frequency and the degree of annoyance for 25 behaviors. General information included the owner's age and sex; the residential area and type of residence; the number of dogs in the household; the dog's breed, age, body weight, sex, neutering status, age at neutering, living area, source of acquisition, and age at acquisition ([Table S1](#pdf_001){ref-type="supplementary-material"}).

Regarding dog behaviors, each behavior was described in detail on the questionnaire, as shown in [Table S1](#pdf_001){ref-type="supplementary-material"}. Respondents were asked to report the frequency of each behavior within the last 3 months, using a 5-point scale (5=always, 4=usually, 3=sometimes, 2=rarely, 1=never). If respondents were unsure or could not rate the behavior using this scale, they were asked to answer NA (unknown or not applicable). Respondents were also asked to report the degree to which they were troubled by these behaviors, using a 4-point scale (4=very troubled, 3=moderately troubled, 2=not really troubled or 1=never troubled).

Respondents and data collection
-------------------------------

Voluntary respondents were recruited in February 2018 from among subscribers of an online magazine published by the online pet products store "Doctor's Advice PEPPY" (Shinnippon Calendar, Osaka, Japan). Responses were collected without any limitation regarding dogs' status, for example, breed or age. Respondents with multiple dogs were requested to answer the survey questions for only one specific dog. After omitting participants' personal information, such as name and e-mail address, all responses were given to the authors. The following responses were excluded from analyses; responses lacking any general information, responses with more than two answers of NA, and responses regarding any behavior for which a respondent reported being moderately troubled (rating of 3) or very troubled (rating of 4) but reported a behavior frequency of "never" (rating of 1). In cases of duplicated responses, one duplicate was excluded. This survey was conducted with the approval of the Ethics Review Committee of the Faculty of Agriculture at The University of Tokyo.

Data analyses
-------------

When respondents reported that their dog exhibited a particular behavior (ratings from 2 to 5) and that they were troubled by the behavior (ratings from 3 to 4), the behavior was considered a behavioral problem. We calculated the percentage of dogs with at least one behavioral problem, to determine the prevalence of behavioral problem. We also calculated the number of dogs exhibiting each behavior, to reveal the most common behavioral problems.

Given that any behavior can become a behavioral problem once the behavior appears, we investigated factors related to the expression of each behavior in the present study. Because the Shapiro-Wilk test revealed that the frequency of behavior did not follow a normal distribution, we converted the frequency of behavior into the presence (ratings of 2 and more) or absence (rating of 1) of behavior, used as objective variables in multiple logistic regression analyses. Responses of NA were excluded from the multiple logistic regression analysis. General information used as explanatory variables included the following: breed (categories: Shiba Inu, Toy Poodle, Miniature Dachshund, Chihuahua, or other breeds), age (categories: young (\<2 years old), adult (2--6 years old), senior (7--10 years old), or geriatric (≥11 years old)), sex (categories: female or male), neutering status (categories: intact or neutered), source of acquisition (categories: breeder, pet store, rescue, or other sources), type of residence (categories: house or apartment), and presence of other dogs in the household (categories: no or yes). We chose four breeds as the independent categories of breed because there were surveys completed for more than 100 dogs for each of these four breeds, which seemed sufficient for the analyses. Other dogs were merged into the "other breeds" category. Details of the other breeds are shown in [Table S2](#pdf_001){ref-type="supplementary-material"}. Age was categorized as above, to assess differences in the odds of each behavior among age groups. As for the source of acquisition, type of residence, and presence of other dogs in the household, some answers were merged into one category ([Table S1](#pdf_001){ref-type="supplementary-material"}). Other breeds and adult dogs were treated as the reference for breed and age. For the other factors, the first category listed above for each factor was treated as the reference. We did not include owner's age and sex as explanatory variables because we focused on factors associated with the dog, which is more useful to veterinarians. Residential area was not included as an explanatory variable because this information was subjective. In addition, we did not include information of the dog's body weight, age at neutering, living area, and age at acquisition; instead, we included information regarding breed; we used neutering status as an explanatory variable regarding neutering; most dogs lived inside the home; and the age at acquisition was related to the source of acquisition, respectively.

Based on Bonferroni correction (0.05/25 behaviors), significance was set at *P*\<0.002. Odds ratios calculated in multiple logistic regression analyses were presented with 99.8% confidence intervals. All analyses were conducted using R version 3.4.4 \[[@r30]\].

RESULTS {#s2}
=======

Basic information
-----------------

Of 2,359 responses on the questionnaire, 2,050 were valid. Responses were collected for 78 purebred dogs and mixed breed dogs ([Table S2](#pdf_001){ref-type="supplementary-material"}). Shiba Inu (*n*=297, 14.5%), Toy Poodle (*n*=250, 12.2%), Miniature Dachshund (*n*=177, 8.6%), and Chihuahua (*n*=142, 6.9%) were the four most common dog breeds. Regarding age, dogs were classified as young (*n*=198, 9.7%), adult (*n*=795, 38.8%), senior (*n*=575, 28.0%), and geriatric (*n*=482, 23.5%). There were 1,006 (49.1%) female dogs (intact *n*=180, neutered *n*=826) and 1,044 (50.9%) male dogs (intact *n*=294, neutered *n*=750). Respondents obtained their dogs from a pet store (*n*=1,035, 50.5%), breeder (*n*=563, 27.5%), rescue (*n*=211, 10.3%), and other sources (*n*=241, 11.8%). Regarding type of residence, 1,519 (74.1%) and 531 (25.9%) dogs lived in a house and an apartment, respectively. A total of 1,498 (73.1%) dogs were the only dog in the household.

As for dog owners, 70 (3.4%) were ≤29 years old, 1,698 (82.8%) were aged 30--59 years, and 282 (13.8%) were aged ≥60 years. The number of female and male respondents was 1,832 (89.4%) and 218 (10.6%), respectively. A total 562 (27.4%), 907, (44.2%), and 581 (28.3%) respondents lived in urban, suburban, and rural areas, respectively.

Prevalence of each behavioral problem
-------------------------------------

Response rates to questions about the frequency of behavior ranged from 97.0 to 99.8%. As a whole, 1,764 (86.0%) respondents stated that they were moderately or very troubled (ratings of 3 or 4) by at least one behavior in their dog.

[Figure 1](#fig_001){ref-type="fig"}Fig. 1.The number of dogs troubling their owner and exhibiting each behavior. The left panel shows the number of dogs whose owner reported that their dog exhibited the behavior (from "always" to "rarely") and "very" or "moderately" troubled them. The right panel shows the number of dogs exhibiting each behavior. The total number of dogs is 2,050. shows the number of dogs whose behavior bothered their owner and the number who exhibited each behavior. All 25 behaviors could be regarded as behavioral problems. The most three common behaviors that troubled respondents were "Barking at noises inside the house (*n*=843, 41.1% of 2,050 dogs)", "Barking at unfamiliar visitors" (*n*=787, 38.4%), and "Pica" (*n*=715, 34.9%).

Relevant factors of each behavior
---------------------------------

The number of dogs included in each multiple logistic regression analysis was between 1,988 and 2,046. McFadden's pseudo R-squared in each analysis ranged from 0.01 to 0.12 ([Table S3](#pdf_001){ref-type="supplementary-material"}).

The general information of dogs was significantly associated with 22 behaviors, except "Fear of loud noises, such as thunder and/or fireworks", "Staring or snapping at the air", and "Staring at or chasing lights or shadows". Dog breed, age, the presence of other dogs in the household, sex, neutering status, source of acquisition, and type of residence were associated with 19, 16, 5, 4, 4, 4, and 1 behaviors, respectively ([Table 1](#tbl_001){ref-type="table"}Table 1.Odds ratios of each behavior which were related to each factorsBehaviorsBreed\
(Reference: other breeds)Age\
(Adult)Other dogs\
in the household\
(Yes)Sex\
(Female)Neutering Status\
(Intact)Source of acquisition\
(Breeder)Type of residence\
(House)Shiba InuToy PoodleMiniature DachshundChihuahuaYoungSeniorGeriatricNoMaleNeuteredPet storeRescueOther sourcesApartmentPica**6.41***0.490.37***1.48**Destructive behavior**2.034.94***0.440.26*Chasing or jumping on small animals*0.580.390.620.33*Pulling on the leash*0.510.25*Refusing to move while walking**1.541.75***0.67*Barking at noises inside the house*0.45***3.432.06***0.480.50*Barking at unfamiliar visitors**1.972.503.04***0.550.640.61*Barking at strange objects while walking**1.71***0.65*Attention-seeking behavior**2.77***0.57*Separation anxiety**2.12***0.63*Jumping on people when greeting*0.350.640.27*Inappropriate elimination or marking*0.56***1.692.212.091.76***0.69*Mounting behavior**1.702.192.09***0.520.57***1.85***0.62***1.50**Tail chasing**3.47**0.54**1.72***0.600.460.62***1.47**Tail chasing with barking, growling, or biting the tail**3.282.01***0.54*Excessive self-grooming*0.590.60*Fear of unfamiliar approaching people**1.772.512.47***0.640.72***1.95**Fear of unfamiliar approaching dogs*0.53***1.652.27***0.670.67*Showing fear while on the examination table**1.72**Aggression toward family members**2.111.812.151.411.47**Aggression toward unfamiliar people**3.15**Aggression toward unfamiliar dogs*0.45*Only behavioral problems and factors for which a significant difference emerged are shown. Significance level: *P*\<0.002. The reference category of each factor is shown in parentheses. Odds ratios \>1 are bolded. Odds ratios \<1 are italicized. and [Table S3](#pdf_001){ref-type="supplementary-material"}). As for the most three common behavioral problems, the odds of "Barking at noises inside the house" were significantly higher in Toy Poodles and Miniature Dachshunds but significantly lower in Shiba Inus than in other breeds. Moreover, the odds of this behavior were significantly lower in young dogs and geriatric dogs than in adult dogs. The odds of "Barking at unfamiliar visitors" were significantly higher in Toy Poodles, Miniature Dachshunds, and Chihuahuas than in other breeds. Moreover, the odds of this behavior were significantly lower in young dogs and geriatric dogs than in adult dogs, and it was also significantly lower among dogs living in an apartment than among dogs living in a house. The odds of "Pica" were significantly higher in young dogs and significantly lower in senior and geriatric dogs. In addition, the odds of this behavior was significantly higher among neutered dogs than intact dogs ([Table 1](#tbl_001){ref-type="table"}).

DISCUSSION {#s3}
==========

In this study, we found that 86.0% of dogs exhibited at least one behavioral problem. These results suggest that canine behavioral problems in Japan are as common as in the other countries. For example, the prevalence of behavioral problems has been reported as 84.5, 85.6, and 94.9% in South Korea, and in Mashhad and Teheran in Iran \[[@r9], [@r22], [@r35]\]. Because the number of behaviors investigated in our study (25 behaviors) was the largest, we expected that the prevalence would be highest in our study. Theoretically, the greater the number of included behaviors, the higher the percentage of respondents who report being troubled by at least one behavior. However, the prevalence was almost the same or slightly lower than that of previous studies. One reason for this might be that prevalence has been calculated based on the frequency of behavior in previous studies \[[@r9], [@r22], [@r35]\]. Therefore, it is possible that some respondents are not annoyed even if their dog exhibits the investigated behaviors. In any case, there is still a great demand for the treatment of behavioral problems among dogs kept in Japanese ordinary homes.

In the present study, we found that "Barking at noises inside the house" and "Barking at unfamiliar visitors" were the first and second most common behavioral problems. One interpretation could be that breed preference and distress caused by barking led to these behaviors becoming the most common behavioral problems. Toy Poodles, Chihuahuas, and Miniature Dachshunds were the main breeds in this study, which is consistent with popular breeds in Japan \[[@r21]\]. These three breeds presented significantly higher odds of "Barking at unfamiliar visitors" than other breeds. In addition, Toy Poodles and Miniature Dachshunds showed significantly higher odds of "Barking at noises inside the house" than other breeds. Moreover, other popular breeds in Japan \[[@r21]\] such as Kaninchen Dachshund, Maltese, Pomeranian, Yorkshire Terrier, and Beagle were also reported that they frequently exhibited excessive barking \[[@r33]\]. Given that most of the popular breeds in Japan have a predisposition for barking, it is natural that these behaviors are highly prevalent in Japanese homes. In addition, these behaviors showed not only a high prevalence rate but also a high percentage of respondents who were troubled by the behaviors. This might be because barking causes distress or disrupts the life of owners, family members, and neighborhoods. It was reported that the bark of a dog can reach 90 dB \[[@r28]\], which exceeds the reference noise level (55 dB) \[[@r27]\] for residential areas in Japan. Taken together, the interaction between breed preference and distress from barking rendered these behaviors common behavioral problems.

In this study, we found that the odds of "Barking at noises inside the house" and "Barking at unfamiliar visitors" were significantly lower in young dogs than adult dogs. Given that many respondents were troubled by these behaviors, this result suggests that even though a dog does not exhibit these behaviors while it is young, it might increasingly exhibit these behaviors as it grows, and consequently owners might become irritated by them once the dog becomes an adult. It has been reported that dogs bark for various reasons such as fear, anxiety, pain, territorial defense, threatening, greeting, play solicitation, contact seeking, and social facilitation \[[@r5], [@r10], [@r19]\]. Although we did not investigate the motivation for barking in this study, fear of particular stimuli might be related to both "Barking at noises inside the house" and "Barking at unfamiliar visitors", according to the target of barking in the survey questions. Previous studies have indicated that puppies that had been exposed to various noises or people were less likely to later show fear responses to these \[[@r13], [@r25]\]. Therefore, familiarizing a dog with such stimuli early in life might result prevent these behaviors when the dog is grown. When owners take their puppy to a veterinary clinic for vaccination or a physical examination, veterinarians are strongly encouraged to recommend that their clients expose the dog to people and noises, even if owners report having no difficulties with their dog's behavior at that point. In addition, owners' inappropriate responses to their dog's barking might increase the behavior. If owners pay attention to their dog (including eye contact or saying "no") while or after it barks, this will usually result in making the barking response stronger \[[@r19]\]. To prevent barking from getting worse, it would be important to teach the dog how to settle down and relax while it is still young, and to pay no attention to barking. Thus, it is important for veterinarians to provide their clients with information concerning the prevention of and/or treatment for barking, especially owners of Toy Poodles, Miniature Dachshunds, and Chihuahuas.

"Pica" was the third more commonly reported behavioral problem in this study. We found that the odds of "Pica" were higher in young dogs than adult dogs, and higher in neutered dogs than intact dogs. These results suggest that owners of young dogs and neutered dogs need to be very careful to prevent this behavior. Because pica can impair a dog's health or even cause death \[[@r7], [@r18]\], many participants would be worried about this behavior. In the present study, young dogs showed higher odds of "Pica" than adult dogs. This result was similar to that of previous research that targeted dogs diagnosed with pica by a veterinarian; dogs aged less than 1 year, 1 year, and 2 years accounted for 4.4%, 2.5%, and 1.8% of all cases of pica, whereas each 1-year age group from 3 to 10 years accounted for under 1.5% of all cases \[[@r32]\]. The odds of "Pica" was significantly lower in adult dogs than in young dogs, and significantly lower in senior and geriatric dogs than adult dogs, that is, the prevalence of pica would dramatically decrease with age. Therefore, many owners of young dog who have been troubled by pica might be relieved from this problem once the dog grows up. In addition, we found that neutered dogs showed significantly higher odds of "Pica" than intact dogs. This might be because gonadectomy increases a dog's appetite \[[@r26], [@r29]\]. In any case, pica can be prevented by removing substances that are likely to be bitten off or swallowed by a dog from its living area. Veterinarians are strongly encouraged to recommend that owners of young dogs and neutered dogs provide a safe environment for their dog.

In the present study, we found the relevant factors of 25 included behaviors. To provide advice that is tailored to each owner, veterinarians can use our findings regarding the relationships between the investigated general information and behaviors (shown in [Table 1](#tbl_001){ref-type="table"} and [Table S3](#pdf_001){ref-type="supplementary-material"}). Among the factors analyzed, breed and age were related to more behaviors than other factors. As for breed, Shiba Inus, Toy Poodles, Miniature Dachshunds, and Chihuahuas exhibited higher odds for 7, 9, 7, and 5 behaviors than other breeds, respectively. Given that the behaviors investigated in the present study can become behavioral problems, these four breeds, which are among the most popular in Japan \[[@r21]\], might cause distress for their owners more often than other breeds. To prevent unexpected behavioral issues, it would be important to inform people about the behavioral characteristics of certain breeds before they acquire or adopt a dog so that they can choose a breed that conforms to their lifestyle or living environment. In addition, the present study revealed that the odds of the included behaviors changed markedly with age. This result suggests that owners need to pay attention to different behaviors according to their dog's age. However, although breed and age were the main relevant factors in the present study, the other factors are also important for veterinarians; these factors are related to serious behavioral problems such as aggression, anxiety-related behaviors, barking, and inappropriate elimination or marking. Indeed, these behaviors have been reported as reasons for taking dogs to veterinary behavioral clinics or for abandoning dogs \[[@r3], [@r11], [@r31]\]. Because any behavior can be a behavioral problem depending on the owner's feelings, veterinarians need to have broad knowledge regarding factors relevant to various behaviors that might be considered problematic.

It should be noted that there were some limitations in this study. First, the present results might be biased because respondents were subscribers of an online magazine published by an online pet products store. Second, the contents of the questionnaire were limited; details of each behavior were not investigated. In addition, the interpretation of the terms used to query the frequency and degree of annoyance might differ depending on respondents; however, this would have little effect on the present findings because the presence/absence of behaviors and owners feeling bothered/not bothered by behaviors would not be affected by different interpretations of the wording in the survey. Third, values for McFadden's pseudo R-squared of the logistic regression analyses were considered to be extremely low. This could be because other factors not included in this study, such as training and walking schedule are also related to the appearance of these behaviors \[[@r9], [@r35]\]. In addition, causal relationships between the relevant factors and behaviors were not investigated. A longitudinal study is needed to confirm behavioral changes according to age, neutering status, type of residence, and presence of other dogs in the household.

In conclusion, this study revealed the prevalence of 25 canine behavioral problems and relevant factors of each behavior in Japan. Among all dogs, 86.0% troubled their owner. "Barking at noises inside the house", "Barking at unfamiliar visitors" and "Pica" were the common behavioral problems. In addition, we revealed general information that were related to the expression of these 25 behaviors. The results of this study would be useful for veterinarians, who can then better advise their clients regarding how to prevent behavioral problems in their dogs.
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